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3. The prototypal stepped frequency system 131 The prototypal reconfigurable system exploited in the case history at hand is a stepped frequency 132 GPR whose frequency range extends from 50 MHz to 1 GHz. This range can be swept with a 133 frequency step optionally equal to 5 or 2.5 MHz. One of the main innovation points related to this 134 system is the fact that it is equipped with three couples of equivalent antennas. These three couples Indeed, the problem of the cut of the arms is more complicated than it might seem, because the 146 detached parts of the arm provides necessarily a contribution both to the antenna pattern and to the 147 input impedance, because some induced currents flow on them. However, from a practical point of which prevents for the development of too strong parasitic currents.
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Other manholes are visible too in the lateral aisles, but only that relative to the represented chamber 278 is accessible and could be opened. For each area, an orthogonal grid of B-scans with interline step 279 of 50 cm was gathered with both the GPR systems at hand. Likewise the data gathered in the
280
Cathedral, also the data gathered in Santa Croce were processed using the ReflexW code.
281
The data of Santa Croce were migrated in time domain, making use of a propagation velocity of the 282 electromagnetic waves equal to 0.09 m/ns, retrieved on the basis of the diffraction hyperbolas.
283
From the processed B-scans, horizontal depth-time slices from 0 to 70 ns were retrieved, with time 284 windows of Δt = 5.5 ns. The most significant depth-time slices for both the GPR systems have been 285 reported in fig. 8 . They refer to data collected with the antennas at 600 MHz for the pulsed system 286 and with the "medium antennas" for the GPR reconfigurable prototype system.
287
As it can be seen, the two GPR systems are in good agreement to each other, but the GPR 288 reconfigurable prototype depth-time slices provide better localized anomalies than those obtained 289 with the pulsed GPR device.
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